B cell-intrinsic toll-like receptor 7 is responsible for the enhanced anti-PEG IgM production following injection of siRNA-containing PEGylated lipoplex in mice.
Recently, we reported that immunostimulatory siRNA-containing PEGylated lipoplex (PEGylated siRNA-lipoplex) activates the immune system, resulting in the enhanced production of anti-PEG IgM. However, the enhancing mechanism upon anti-PEG IgM production has not been fully elucidated. In this study, we employed toll-like receptor 7 knock out (TLR7 KO) mice, and showed how PEGylated siRNA-lipoplex activates the innate immune system through TLR7 and consequently enhances anti-PEG IgM production. In addition, we showed that SCID mice reconstituted with TLR7-deficient B cells failed to enhance anti-PEG IgM production following the injection of PEGylated siRNA-lipoplex, but that SCID mice reconstituted with wild type B cells did enhance anti-PEG IgM production. These results suggest that immune activation via B cell-intrinsic TLR7, but not other TLR7-expressing cells, contributes predominantly to an enhanced anti-PEG IgM production in response to the intravenous injection of PEGylated siRNA-lipoplexes. A strategy to evade B cell-intrinsic TLR7 activation by siRNA, such as chemical modification, may overcome immunological barriers to PEGylated liposome-based siRNA therapeutics.